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FY 2020 Tasks

Task Title

ND2

ND3

ND5

Generation and Benchmarking of Thermal $72 K
Neutron Scattering Cross Sections in

Support of Advanced Nuclear Reactor

Concepts

Development and Implementation of an $100 K
Advanced and Rigorous Computational

Platform for Thermal Neutron Scattering

Analysis

Development and Implementation of a $95 K
Modern Doppler Broadening Approach
Including Atomic Binding Effects
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APPENDIX B: Nuclear Data Priorities, Basis Statements, and Milestones

Nuclear Data Evaluations

. Pre- Post-
Materials FY2021 FY2021 FY2022 FY2023 FY2024 FY2025 FY2025
Zirconium (*%9192949671) ORNL ORNL ORNL

Resonance evaluations. Zirconium is a key structural element that is primarily used in cladding for fuel
rods and is currently in consideration for use with advanced nuclear fuel matrices in the form of
zirconium hydride. The latest ENDF/B-VII.1 resonance evaluation relies on JENDL-4 data and

resonance parameters from the Atlas of Neutron Resonances. As a result, the evaluated resonance

parameters are not based on detailed R-matrix analyses. In addition. newer RPI total cross-section

measurements on natural zirconium indicate that the older ENDF/B-VL8 data match the recent RPI
measurements better than the newer isotopic evaluations. Furthermore. improved differential

Basis measurements of the zirconium isotopes have been identified on the OECD/NEA nuclear data High
Priority Request List (HPRL). Differential measurements are needed in the resonance region to

accurately predict the neutron resonances for the zirconium isotopes. and corresponding resonance
evaluations are needed to provide detailed resonance parameters and covariance data. In addition. the
SAMMY evaluation software has the capability to generate angular scattering distributions from the
resonance parameters thereby providing detailed resonance scattering structure that will improve the
elastic scattering modeling for the zirconium isotope evaluations. NR continues to be unsatisfied with
Zr evaluations in ENDF.

Water (H20) LLNL/NCSU|LLNL/NCSU] | | | |

TSL evaluation. Water is this most important moderator and moderating reflector material for

criticality safety and light water reactor physics. Problems with evaluations submitted by CAB

Basis at elevated temperatures (that were noticed during the ENDF/B-VIIL.0 evaluation process)

warrant re-evaluating this essential material using the latest methods developed under LLNL

ND2, ND3.

Hydrofluoric Acid (HF) |LLNL/NCSU|LLNL/NCSU] | | | |

TSL evaluation. HEU-SOL-THERM-039. "Mixture of Uranium (93%) Hexafluoride and

Hydrofluoric Acid (Low H/U Ratio) in a Hot-Water-Reflected Spherical Tank." critical

Basis experiments overpredict k-eff from 2-6% regardless of cross-section library or code utilized.

An appropriate thermal scattering law for the liquid Hydrofluoric acid (HF) moderator will

likely resolve this calculational discrepancy.

Uranium Hexafluoride LINL/NCSU | LLNL/NCSU

(UFs)
TSL evaluation. As the H/U ratio is "low" in HEU-SOL-THERM-039. correcting for F in UFs
Basis may be necessary as a moderator. A thenlnal scattering law for this fissile compound will be
useful for the advanced Doppler broadening methods currently under development as LLNL
ND5.
Uranium Metal (U) LLNL/NCSU ‘ LLNLs'NCSU| LLNL/NCSU | | |
Basis TSL evaluation. Requested by the RPI for use in U-235 resonance parameter analysis.
Uranium Carbide (UC) [LLNL/NCSU [LLNL/NCSU [LLNL/NCSU]|
TSL evaluation. A common fissile compound under consideration for high-temperature
Basis advanced nuclear reactor fuel. A thermal scattering law for UC will improve Doppler

broadening using advanced methods currently under development as LLNL NDS5.
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Contributed TSL Evaluations

Material Motivation NCSP 5 Year Plan
Expected Actual
. NCSP/NR applications
Heavy oil (hydrogen) No TSL data in ENDE/B  -VIILO FY 2020 FY 2019
Liquid hydrogen fluoride NCSP applications
(hydrogen) No TSL data in ENDF/B -VIII.O FY 2021 FY 2020
Light water (hydrogen) Ext é\llnccigg éﬂ%ﬁglo?\s/m_o FY 2021 FY 2020
Polyethylene NCSP applications L
(hydrogen) Extended ENDF/B -VIII.O
: NCSP applications Near
Uranium metal No TSL data in ENDF/B - VIILO FY 2022 completion
. . NCSP applications .
Uranium carbide No TSL data in ENDE/B. -VIILO FY 2023 ongoing

Sapphire (Al in AI203)

Sapphire (O in Al203)

Neutron science / Research Reactors
No TSL data in ENDF/B  -VIII.O
(cryogenic temperatures)

20% Porous Reactor
Graphite

DOE NE Advanced nuclear reactors
No TSL data in ENDF/B -VIII.O

FLiBe (beyllium )

FLiBe (flourine )

FLiBe (lithium)

DOE NE Advanced nuclear reactors
No TSL data in ENDF/B -VIII.O
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